After isolation, the heart was carefully inspected with the aid of minimal dissection to permit evaluation of the main coronary arteries and valves. Then the ventricles were sectioned transversely at 10 mm intervals commencing from the apex. Myocardial infarction was assessed macroscopically and microscopically and was recorded as scar measuring greater than or equal to 50 mm, or less than 50 mm which could be single or multiple. Autopsy was performed on 124 patients.
Results
All the 124 patients were indigenous Ethiopians from the low socioeconomic class. Serum cholesterol levels and history of cigarette smoking were unavailable. The major causes of death in the Gondar Hospital and in the study series are shown in Tables 1 and 2. The age and sex distribution is tabulated in Table 3 . The mean age was 37 years.
In the study, some degree of atherosclerosis of the aorta was found in 58 (47%) of the cases. The aortic lesions were: fatty streaks 32% (41), fibrous 
Introduction
There is a widely held OpInIOn that coronary heart disease (CHD) is rare among the indigenous people of Africa. Data from clinical reports, autopsy investigations and evaluation of prevalence surveys from some of the African countries seem to support the view.
In Ethiopia, the prevalence of CHD is also considered to be low. In 1968, Vuketic' studied 558 cardiac patients and did not find a single case of myocardial infarction. The first five patients with myocardial infarction were reported in 1969 from the Black Lion Hospital-in Addis Ababa. In Ethiopia the autopsy rate is very low and electrocardiography is not routinely done. Therefore, there it is possible that myocardial infarction may be underdiagnosed.
In order to assess the magnitude of the problem, a prospective study of autopsied patients for the presence of atherosclerotic lesions of the coronary arteries and myocardial infarction was undertaken from September 1982 to January 1986 in the teaching Gondar Hospital in Northwestern Ethiopia.
Summary
Autopsy study of 124 Ethiopian patients for atherosclerotic lesions and myocardial infarction revealed aortic lesions in 58 (47%), coronary lesions in 26 (21%) and myocardial infarction in 8 (6.5%) cases. Fatty streaks in the coronary arteries were detected after the age of 19 years. Thereafter the frequency increased gradually with age reaching a peak of 33.3% by the age group of 50-59 years. Fibrous plaque appeared at the age of40 years and progressed with age reaching a maximum of 44.4% by the age of60-69 years. Myocardial infarction was the cause of sudden death in two cases. Six of the patients with myocardial infarction had moderate to severe lesions. Calcification with narrowing of the left anterior descending coronary artery was found in a 60-year-old female. The significance of the increasing incidence of CHD in black Africans and particularly in Ethiopians is discussed.
Methods and materials
Autopsies were performed by the pathology department on an unselected basis on all consecutive patients granted permission by their relatives when necessary. The majority were medico-legal cases. The medical history and clinical diagnosis before death were, in most of the patients, unavailable. The annual mortality rate in the hospital was about 6.2% and the autopsy rate was 13%.
The heart was investigated for the presence of scars of myocardial infarction, fatty streaks, fibrous plaques, calcified and complicated lesions of the coronary arteries. (28), calcified lesions 4% (7) and complicated lesions 3% (5) of the cases. When the three main branches of the coronary arteries, the circumflex, left anterior descending and the right coronary, were considered together 24 male and two female patients were found to have some degree of coronary atherosclerosis. Moderate to severe atherosclerotic lesions were present in 10 patients. Fatty streaks and fibrous plaques were found in equal proportions. Fatty streak was not found below 20 years of age. Above this age the frequency increased gradually from 14% to 33% by the age group of 50-59 years. Thereafter the frequency of fatty streak decreased rapidly. It affected commonly both coronary arteries.
Cause of death
Fibrous plaque was not found below the age of 40 years. Thereafter the frequency of fibrous plaque gradually increased from 15.7% to 40% by the age group of 70-79 years (Table 4 ). Calcified lesion with stenosis of the left anterior descending coronary artery was found only in one 60-year-old female patient.
Myocardial infarction
Evidence of myocardial infarction at necropsy was found in eight patients. Four had scars of myocardial infarction larger than 50 mm and four had multiple scars smaller than 50 mm. The age of the eight patients ranged between 35 and 68 years with an average of 50. Two patients died suddenly, three committed suicide and three died of infections. One had severe obstructive hypertrophic cardiomyopathy and two patients had hypertension. The most severe myocardial infarctions occurred in those patients below the age of 45 years. Except one 35-year-old patient who had mild fatty streaks all the rest had moderate to severe fibrous plaques in the three major coronary arteries.
Discussion
In the last two decades, the incidence of CHD in the indigenous African population seems to be gradually increasing. 8 reported an increase in the incidence of CHD from 2.2% in 1965 to 5.3% in 1981 which was more than two fold. Baldachin" in 1963 reviewed records of blacks admitted to Harare Hospital and found no cases of myocardial infarction. During the period of 1968-1976, Castle-? reported 69 black males with myocardial infarction diagnosed at autopsy. In South Africa, Hegginson and Pepler!' were among the earliest authors to show that atherosclerosis was rare among blacks. However, CHD in black South Africans is not at present as rare as it was 30 years ago. In a review of autopsy records for 1959, 1960 and 1976, Isaacson'< found that the incidence has risen from 0.13% in 1959 and 1960 to 2.2% in 1976 which is an increase of 15-fold.
From eastern Africa, Ojiambo-" in 1968 reported the first case of myocardial infarction from Nairobi. In 1966 D' Arbela et al. 14 reported three patients with myocardial infarction from Uganda. However, Nhonoli'" in 1968 found only one patient with CHD out of 226 cardiac patients.
From Ethiopia reviews of admission records of 5013 patients from the Black Lion Hospital in Addis Ababa!" and the teaching Gondar Hospital'? between 1963 and 1967 showed only four patients with myocardial infarction.
In 1984, Gebre-Selassic'" analysed the autopsy records of 256 patients from the Black Lion Hospital performed during the previous six years and found 4(1.6%) patients with myocardial infarction.
In the present series some degree of coronary atherosclerosis was found in 26 (21%)ofthe patients. Moderate to severe lesions were found in 10 (8.1%) cases. Myocardial infarction was found in 8 (6.5%) of the 124 patients. Compared with previous reports l 6-18, the findings in this series indicate a significant increase in the incidence of myocardial infarction in Ethiopia during the last two decades. A rate of 6.5% of myocardial infarction in a series with a mean age of 37 years, is highly indicative that myocardial infarction is underdiagnosed.
The contribution of hypertension, serum cholesterol levels and cigarette smoking could not be assessed. The mean serum cholesterol level in Ethiopians has been reported to be within the range of 142±36 mg/dl to 208±40 mg/dl in different social classes'", From the few available reports, the prevalence of hypertension ranged from 1.8% in rural communities to 12.8% in hospital outpatients 20-22. Both hypertension and serum cholesterol levels were found to increase with age, urbanization and social class. Cigarette smoking by Ethiopians is on the increase. The overall prevalence is still unknown. However, studies of medical and paramedical students revealed a rate of 25%23. The effect of these predisposing factors will be more evident with improvement in the standard of living and with increasing life expectancy ofthe population.
The findings in this series are similar to those of Isaacson-s who in a retrospective study found an increase in the rate ofCHD from 0.2% in 1960 to 2.2% in 1976 in South African blacks. Bertrand et ai. 6 found in Ivorians an increase from 2.2% in 1965 to 5.3% in 1981. Ogunnowo et ai. 5 also reported a significant increase in the incidence of myocardial infarction in Nigerians in the last 14 years. These studies are highly indicative that CHD is in the increase in black Africans.
International comparisons of black African populations have not been made because of inadequate mortality and demographic data. However, necropsy studies in Nigerians 5 ,24, South African Bantus 25, the International Atherosclerosis Project of blacks and whites in New Orleans, Oslo, Puerto Rico, Sao Paulo and Durban in South Africa-" and the present study showed that atherosclerosis is fundamentally the same in all ethnogeographic groups. The principal differences were seen in the rate of progression of the different lesions. In the black African fibrous plaques, calcified and complicated lesions occur at a much lower frequency as a result the complications of atherosclerosis are much lower compared with that of the developed countriee-". However, the rise in the incidence of CHD in the indigenous African population during the last two decades has been distinctively impressive. This rise may be ascribed to the changing life style due to increasing level of prosperity being enjoyed by an increasing number of black Africans.
According to Gillum-? CHD is the leading cause of death among United States blacks. It would not be too long before it also becomes a major health hazard in black Africans. Therefore, a primordial prevention of CHD, as recommended by the WHO Expert Committee'" which will be appropriate to the health and economic development of each African country may be necessary.
